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923 z-frixm®ztitc:m®mMtk2 0 *«ftte 1 1 

afflNZ&Lt. ]Efi2Hi. Li, Mn 2 . y Ma, 0 
4 (MattMnJ^<?)AieT£**iJ:VB*»fe'fl:SS<Od 
*><7)'J?%<thim) LiNi,., Mb, 0 2 (M 
biiN i^<O^JS7t#fcJ:t/B*^=5:l)Sfc03*>eo^ 
&<fcfcl«) tSr^X/CUS. Mn«J:tfNi<0-» 

•y h^-7^ttT^fc(tS«m^Kl:x^df'-Sr[6l±$ 




13 «sa 
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limm] 'Ji^A (L i ) b. IViiV (Mn) 

t. -?yA'ym\-^m7cmt5^if^m (b> 
mo o h<r&tc< t i i n<m i <»7mt . 

(O) vy^>tJt1-|.^l«07c*cot;Ht 
(ISlco7c«/vy^'y) *<o. oi/l. 9 9J2LL 
0. 5/1. 5BlT«0SHl*I'CJ)l.vy^>^*iE^ 

y^Afc. -7»(N i ) -'v?)WMco£m 

jma xv-fcvmz o t i> i 
jtmco^it (%2<7>7m/--vir)i>) #o. 01/ 

0. 9 9ELL0. 5/0 . 5 aTOWHrtT*fi-v ^ 
;l^*iM*fc**^rt-SiE**«lifci4:**»f:1- 

■ktmfflto 10-90 1 » L T - 7 ^"irffiStt 9 0 
~ 1 0 T*6 i fcflPttfc-f 1 fBtt«~»« 

ft. 

[fi*ii3] ffrievy^>-#WK^«iii3j;^ffiia--y 

SPO 3 *><D^3: < 1 t> 1 afc*Oft«*«£fc£ £ 
[0001] 

i¥ffl<omth8mmi *%mt. y ^a (l i ) 
fcit/vy^-y (Mn) ztt-tz^ytfyk^mm 

tV**?J&iXf-vm> (N i ) £-&3Tt £-7^-/1' 
[0002] 

MVTR (tr^r-r^n-?") , JKtt«£&&vi 
li 5 7 7" h >y r r? y t° jl - ? & £<?>hM#- ? 77l-«-? 

b IX. /hS^o|£ST-igx*;^-$j££ £ 

ft, EfcZiy^^ras^a^ivo^. +t-t, y 

^A^yZ&Sftte. ft*<9*£?§$i:tl>$«m 
HAT avu:*;l^-*aa*f»<5>*T.S£ k*^. < 
[0 0 0 3] 'J^A'ftfyZ&mftfc lTl±, ft*. 

gHttt. y^A • -7y^'ym.^mmhh\^)^ 



ft. axY&kXfmti^ttZrt&WCnrtyyxiZ 
fkfcWtttJO, Sffl£<HfflStL-CV^. -3\ 'J* 

< nm&%m<m=f-m\ ^mxstfh o , u «> a 

<«rBFP8-4 54 9 8-94fc«#BB) . 
[0004] 

[%B>1* J »f*LJ:-9i:-n.llffi3 L*»U*A*^>, 

¥nt %&£Lxm^-<xmmx'\i. wi.tr 4 5-0-6 
^dmmm->tz. mz. tmmmt'mm<®mzm 

Ttt, yf"7A • ^ytf/a^igttfcJ^y^A • 
- >y y/um^mmmmzX'ixte+Mzm.n-fj 

tz. mz. wzanhm^iv^-mmmmmzn 
m-thui. Wsh^mtimh-mifhhb^o^ 

[0005] *%mtfrfrh VJMtttZ&frX tcZtltzh 

cr>x\ zwmu. ^mw&^zmx. mza. im. 

[0006] 

it. y^Afc, -?ytfyb. -ry^fytM^^orM 

ti*v*<7m(B) *.*)%z>mcooibcD'j>-%<bi>im 
cDmwjtmb. mm (o) ~?y%y\zm 
im i ^Tcss^^/nt ( m i ^7c«/vy^> > o . 

0 1/1. 9 9J3LtO. 5/1. 5JaT<0«HP"JTfcS 
^ytfy^Wdfab . y-f-^Ah. --y^;Ut. --y 

%<b^im<nw,2cr>7tmb. fflkti-t** -vw 

tcSttSIB 2 t;Ht ( » 2 CO7E5I/- ••/ ) 
*<0. 0 1/0. 99tLh0. 5/0. 5l3lT<OKHrt 

tnx'hh. 

[0007] **HBtJ: SZiRSffl-CJi. IffiK, U f- 
^A, vy*>fej;^lc07c«l:^-tl.vy^>^ 
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[0008] 

[ 0 0 0 9 ] 0 1 Ji, *iSW^>-lllt«)?B«(C«6Za 
tjteffi 1 1 *>rt»fc, HN&0jE«2 1 k 2 k 

2 3 at ixmmz titzmmmm 20^1 

im&tfmifoztix^h. mmmi lortswcuu £@ 

*&g.$ 12,13 ^-e-fi-etiiEasiiT . 
cooio] 1 1 «ra»?s»fc:a« wm. 1 4 

tiXVf&gj&inM^ (Positive Temperature Coefficie 
nt;PTC*?) 16t^^7M7HLt*> 
LftUi&ifcfcJOKOWtfeivtts'J. Wftfcl 1 
<vpimi!&mztix^&. «i6Mi4{4. 0iR(4\ ma 

1 5»±, mmm=f-i6iittxwmi^kfsm 
iz%m $ tiT t5 o . i*i»&$> * v tofts* <t, c7) jd*^ 

ifC J: 9*fflOrtEj^^LLk3:->fc*£fc:T -f x? 

«i 5 &tf%mLxmm 1 4 k^®m«fc2 0 torn 

614. &Jg*\t#-f & kffifilffi<9*l;*;C«fc D«8E2:iS«l! 

AZtix^h. 7(4. tautr. tetstrac 

[0011] »tfi&ft2 0l4. Witf-fey^-tr>2 

4£4M>fcLT^I3SivCV*.&. ^[Umffft2 0c7)IE8i 

2 HCteTrt-S-^A (A 1 ) ^ifiO^rSIEii'J-r-' 
2 5 *««»$<tTiJ 0 . ftff 2 2 fclir. v WbZX 0 

&i> ftffi y - k 2 6 tfmmztix V ^ . Iff 'J - H 2 5 

{4^#«fls 1 5 (dg£&M & c: k t: i y 1 4 k 

*9WUC«tt$*VC*sD, ft«'J-H2 6(4«ftffil 1 
[ 0 0 1 2 ] Iff 2 1 Ji. UUtf , W&itftimklEWk 

mm k izx 'om^tix a y . lEmmm^mcommh 

h V ^ifrSKiEtt £JSWa*R»t <->*lfc«fi* * I X l * 
4. EffS«ftill4. Mttf, T/l/S-^Afg, 
^^M^Xt^x^ k'?)£JI?i§£J: OttiSSfc. 



[0013] -7y^y^*K-fbW4. y . v> 

8tf> 3 *><o^< k 1 1 mm, 1 nymk , KXk ££ 

TcSRttvy^ryiR^^ h<o-S?fc:vy^'yjg^ka 
mtiXft&LX\^. vyifyirtmMhnto&i 
«i. SSie>7E*£MaT*-tk. Li, Mn H Ma, 
O, X'Tr^fll. xnmtWWO. 9£x=S2<7)3eH 
rtT"$>0. y<Offi(40. OUy^O. 5c7)KHrtt'J) 
I Z biffl*l\>\ -fZhib. -?y#y{zm-&XW 
7C*c7)ffl^JtMa/lvln(4. ^PitT'O. 0 1/1. 9 
9&±0. 5/1. 5m<VlMftX'hhC\ktim±L 

[0014] Z7t^MHtftll yf-»7Ak. --y 

t&)o*><D&%< ki> ia<7)^2v7)7C«k. K»k5r^ 

{Z-v*)VWftkfflg&tlX&&VX^h. -"/-trJVi! 
GWtlUtiKMV&M*. m2c7)7C*2rMbT-^k. ftS 
WfcttLiNij., Mb 2 O z TrnZtli. V* 
^AkM«k«ffl«J:t{4L i :0=1 : 2X'%<Xi>£ 
<. z<7)ii(40. 0 1^z<0. 50®Sll*lT-fcS^k " 
A ^ ffitLV^„ ■r**)^. -vYMzmh%2<nim<F> 
«JtMb/Ni(4. ^/UtT'O. 0 1/0. 9 9JiLh 
0. 5/0. 5JjlTOKBIl*lT'$>l.«lk* $ *f*U\ 

[0015] ^ n <b ^? y y^m^kn i rf- v tni 
#*KftftJ4v y-fiy i ?ti4- »/ r>w-&Z±M Lfc 

mcoTtrnx-mm-th zkizx ^mwmwt-th k 
%tt>ti, ziuzx*). zcoz<xmmx'it. 

&Zfo±Z-£lZki3 { X*$lJ:ol l z%'>X^Z>. -?y$ 
yiznt&m 1 07aR<0»SJtM a/M n Sr^JfC 
0. 0 1/1. 9 9&i:0. 5/1. 5WTkL. -7 
ir;HCJttl)S2C03cSfi0ffl^JtMb/N i *Vl>itX' 
0. 0 1/0. 99W±0. 5/0. 5V.Tk-?&<7) 
(4, rtt«t 0 tS^l^^^k-Hr^^Sr^SClk 
tfX-ZT . iiii 0 ilm»* < ^v^k«^a« : ffm^o©t 

[ 0 0 1 6 ] 0 1 OTtfRk LTfi. JftflsWCtt, ft. 3 
y%>h (Co) , --y flV, i(Cu) . SIS ( Z 
n) , XX (Sn) , 7oA (Cr) , 

f*+i?*7& (V) , f-?y (Ti ) , V/^>-7A (M 

g) , iuVis+ik. (Ca) fcii^xhnyf-^A (s 
r) *^^S©c7)3*><7)^<ktia* J if*L-<. % 
2c7)jx#i: LT{4. JWMWitt. ft, 
y. M. ffiifi. t;ps-->a, xx, tiv^i* 

(Ga) , ?DA, AtxfA, f-^y. V 



!(4) 001-345101 (P2001-345101A) 



[ o o 1 7 1 jeb2 1 ^zmh^viiv^mmt- 

•v*)VttmWtob<r>m&lk\5.. «fiJtt\ ivtfyis 
SBHfctt 1 0-9 0fc#LT-'y^l^#I$«9 0~ 
1 ()•?*.&££##* U\ ^y#>^gHb»«& 

TLXl>±ofrbX'hh. it:. --/^-ir^K^ti 

[00183 7>-#^tlfflijJ:t;- -y-yj^iS^m 

imco^-m^m ztizti 30 v. m\xrx'$> &zt &vt 

t 0 0 1 9 ] &ib\ ^fi^,7y#^tlttfcJ:I/- 
KS#£#Bm4HCfcUT 6 0 0'C~ 1 0 0 0'C<7) 
[0 0 2 0] ftff2 2{±, Wxfcf. jEff2 1fcH«fc:,. 

«hcJ:»)«k8*it^*. jis^mti. mm. v+ 
2 vjaTwmfi-c u f-7 a s: ymn xxmstt s £ t a* 

««SitT*i l J. jfifKfcJBtTJSt. df^'/ftfzy 
t->* fc'<^»#J£itr/CT'l . 
[0021] U ?">A£ig» • gtBMfig&ftWmt L 

rut. 'jf-9At^*4v^4fl:^*t»jjEBr 
*<T# &<r)X13-£ U*. iitt&SL 

V^-^-ftii. WiHf s fl^aCMi. Mii t Li u 



Afc itA'M i W^JR7E5gfe £V¥®mi%c?> 0 h'J? 
fc<fcfcl8£*f. itz. s. ttsJ^uOMHi, * 
il-e#ls>0, t^0. u£0T*£>£>. 
[0022] £<0«k3^^RftS^(ii|m#(c, *fe{i£ 
ilfetfO-^J>SV^ifl:^tlt LTfct flUtf. v?'^ 
^A (Mg) , (B) , 7/L-$-<>A (Al), 

tf'J^A (Ga), ^y*W (In), ^fg (S 
i ) s ( Ge ) , XX ( S n ) . IS ( P 

b). ti(As), ry^y (sb). t'xv^ 

(B i ) . ^FS^A (Cd) s m (Ag) , SIS (Z 
n) , J\y-?;j> (Hf), v/l^^A (Zr) 

-xhU^A (Y) , *fclii#W>*Asb6nmfc 

TtS#«t:M^WWl Li Al s L i A 1 Miii 
(fflU Miii {±2 Aft, 3Bi, 4 Bftc7)^JS7C#fc 

it^i|s»*jBR<0 5 ^><0^*< 1 1 1 S) % A 1 S b 4 

tliCuMgSb^tmi.. 
[0023] 4>Tt>, U^^AfccO-^ib^v^i-f^a 

S i&SWiMivSn (MiW±^r>f*iiJ:lf^X^H*< 

iff 4 t<. ft^Wi. S i B 4 . S i B 6 s Mg 2 S 

1 . Mg 2 Sn s Ni 2 Si s TiSi 2 N MoS 

i 2 , CoSi 2 , NiSi 2 , CaSi 2 . CrSi 

2 . Cu 5 Si. FeSi 2 .MnSi 2 s NbS 

i 2 . TaSij , VSi 2 .WSi 2 J,SUliZnS 
i 2 Zb'Wmfbtlh. 

[0024] itz. >J1"JA.k -^±h h \ mik-SMZB 

m&%£m$>zwi*mfccr)ti:&tetLxi±. mz 
i> . '^tc< 1 1, 1 mcDtt&mTbmtBtm ( c > >j? 

£<7)^W±. l Jf- r >ASr^rtr4Bftl^(-c7)^« 

7C«fe i^^7C*C0 3 *><7>4"&< 1 1 1 

^Tfci^. iOct^^t^tti: tT(i. Witf, Si 
C % Si 3 N 4 . Si 2 N 2 Ge 2 N 2 SiO 
u (0<vS2), SnO» (0<wS2) , LiSi 

[0025] D A ^©K • M^"tg>5:fiffittf4fc L 
/57r-(M, *»S4HHfc^Hj«t 

b'tfm?t>tii>. £<7>3*>. f-xf-a 

xfoh\^±-&m-3-9 x%¥tf 



[00 26] -tA-ix-^2 3{4, mm. ^i/rot-u 
y&§v^Kyx^uy&fc*0D7Ky:*w < v&ntt® 

mmmu'ozzziinmizx'offifcztixti'o . zti 

[0027] CO-fe^V-^ 2 3 WiiffttWlBWJT* 

swws^^astitv^. iorowsn, sterna? 
w&b ixmm u f-^A«*«j8»s*i!t *> cox-hz . 

S«t LT«i. Witf. rotruy^-^-h, xf- 
u K s/x*^*-**- K yVfW 
-**-k 1, 2-yVb4yx?y. 1, 2-^x 

y. 2-^f/l^h7tFD77X 1, 

4- < *f-;l/-l. 3-y^V7y, ^'xf-yl^x 

;k rntr^-xhU/K 7-V-;k »Rx*T/k B 
ixx Tfrb h v m?u e>j- yKxxf-;^ t' <o#*» 
«*«ff*L<, c:ix^p^<ov^ti*>ia*!t{i2« 

[00 28] 'Jf-^AtahLTti, CTttfs LiCIO 
, , L i A s F 6 , LiPF 6 . LiBF, , LiB 
(C 6 H 6 ), , CH 3 S0 3 Li, CF 3 S0 3 L 
i , L iC 1 , LiBr^'^O, Zixhcno h<r>\^ 

[0029] z<7)-#.mm, mm, <x<d£ o t ix 

i o o 3 o ] t-r. mm. -?y#y*immt . x 
•y ^i^swi* t > mizm txmmma x mam 
tzmit ixwu&mzvm t „ z <oje*^w* n - * 

2 - tn 'J H y& if OjffiWC^tt LT h « 

umzt'txvmmmLxw&smmzmi&i. je 

«2 1*fMW*. 

[0031] &wt\ witf , sffiwt , 

[00 3 2] «wr. I«M8fWBCIE8y-K2 5£ 
y-F2 6£88»4flc.]:'J]R9tttt4. *My*>. IE 
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«2 lfc£ffi2 2i:£-fc;'CV-*2 3£rt-L-C£HIU 
iES 'J - F 2 5 0«a5^^:#}iffi 1 5 fcJMW" « t 
ftfc, »S 'J - H 2 6 <?)%fflg&ZWm 1 1 KitJS L 
X. |^LfcIEffi2 18*1^*2 2 *-»<0lfc»«l 

2,13 rayMEftte 1 1 ortawKHrt-a . is 2 1 

tiJ:tfft«2 2*W6ffil ldOrtSPtlRittLfe^, 1 

as**. *W)*>, mffiftl l oBBPSi»t:««flll 
4 , $£#tHf 1 5*J iWSaSftfii*?! 6 

9 . @ 1 L7tZ<^«ffi*^«$ilS . 

[0033] ^£7)Z»:«ftl{±<5:^<k 9 tcftUBt l> . 

[00 34] i^zaUffl-Ctt. 3E«£ir3i, fl£ 
tf, Il2lH l Jf)A^y«ISU -fe/NV-^ 
2 3fc*S*<ifc«»««:^L"CJl1i2 2t=l8UK$*L 
*. «C«*^3i:. MiJf. flS2 2*»<5>y^A-f3T 

y#MMU *^-^2 3^a§^fg)»a^L 

TIEffi2 1 t®j^$fLl>. Utti IES2 l(cmi<0 
tcS S: *tr y y^^K-fkfe h ^ 2 <otc* S- -grtf x », 
7-)VHfm.\mb ^-ir* LTVi* cOT\ ftfflftffftfcfc 

^x»mifrnz^xh±z%mn**^-m^ 
[0035] o iz^mmcommizm^zjxmmiz 

XtM. IEII2 lie, 'Jf-^A, vytfytJitfSUtf) 
7c»^F^offlfigJtT'-t^-7y^y^M«t , 'J f- 
>>A, x.y^;UfcJ:t/m2c07C3g2rKlrS<7)ffl^itX-S-O 
x -y 7-;k%^«fc Z&frt I Xolz Ltzcr>X\ »-& 

xmLxhmmmmmTitf. mmmnmrnm-t 
hzkupctz. &tz. isi&$mmzmm3. 3vo 
isma*-y htyfkftTX'ismffimzftixh, 

tf. fll^miSfc*v^i5-yrb<yr3yh' , J .-^tfflv^ 

Uc O^tf LT 4 5'C~6 0'CS^cOftjSS^TtS ^> 

[ o o 3 6 ] wtc. ^y^y-S-WKtttx-yv-^^ 
UMk»t^ia-&lt*, »*itt'vy^y^^ftiO 

[0037] tr^x vy^y-^^t;tifcJ;t>'x./7-;w 
^Sl'ftfe 3 0* mlUTi ttl 

ZttfX'%. ffi&z&^X+ftZfttilMtf't 7M$m 
fthZttfX'^h. 

[0 038] JEIX %Hk22£.V+*)M.b.&6fa*\'*t 
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hZktfX'ZZ. 
[0039] 

mm] set. *fW*o*«:ftWr55*t0W=:ov>T , 11 

too4o] (*ife0ni-i~i-8) a-f s &mvi- 
">Jx (Li z co 3 ) tzmtrytfy (Mno 2 ) t 

=mcZ.9uK (Cr 2 0 3 ) fc^i^L. S^+fCfc 



vvc 8 5 0 -CT' 5 B$H^« LT U A fc •? ytfy fc £ 
107c* (Ma) tLT?uM,t*i;ts'?Vif'yis^m 
ttLi. Mn 2 . y Cr, 0 4 Srf^Uc. -t<75R % % 
!l~8T1Sf*0M3-ft£SHfc£-t2\ 7>*>^i 
j 1 ICS L/c J: 3 (c$r* «fc o IcmmLtc. 

[004 1] 

[*1] 





LkMn2-yCry04 


LiNii-zCoz02 




CWh) 


200 

(%) 


X 


y 


z 


Hift-ftl 1 - 1 


1.0 


0.5? 




97 


3.4 


87 


mmi-2 


0.9 


0.9. 


0.2 


97 


3.3 


86 




1.1 


0.9. 


0.2 


97 


3.4 


89 




1.0 


0.5 


0.2 


97 


3.3 


87 




1.0 


0.1 


0.2 


97 


3.4 


87 




1.0 


0.01 


0.2 


95 


3.5 


87 




1.0 


0.?. 


0.01 


97 


3.5 


86 


^mn-s 


1.0 


0.2 


0.5 


96 


3.3 


87 


itmn-i 


1.0 


0 


0.2 


89 


3.0 


86 




1.0 


0.6 


0.2 


95 


2.8 


85 




1.0 


0.2 


0 


89 


3.1 


84 




1.0 


0.2 


0.6 


95 


2.7 


85 



ft-'x^MN i O) t-Mikay-sfch (CoO) fc£ 
ig&U Sm4>lCfcV>T7 5 0°CT'5^ra«LTl»f- 
v^t^2c07C* (Mb) tLT3A'/^J 
^-•x^t^-^K-fbtlLiNi,., Co, 0 2 
Lfc. i C-Cfc , £ftft 1-1-1-8 T'JSf*7)?I£Jt 
££ft3-»i\ -'^^ifrSttwMjS^ncSL^ 
<t9t^|,J:3ti(slgL7t. &WC\ *§&fl£->y^vl' 

[0043] SWt, %t>tLtz~?>tfy&3ifflm 1 o 

z<r>M.£®*9onmizttixmm.fflkLx?7 

7r4b 7*MMts*tfmmk IX* 'J y Wfct'a .j 

mmitzn-h. ztDjEmsmzmmx'h a n 

-2-to'J K>K4MftLTiES^»|X5y-t U H 
$20^ m^^r^$-n?A?S«J: 0 =2:§jESm«fr 



ftl^S^-^tCT^S-^AgcOiEISy-H 2 5 £ 

[0044] &wc, 7<7-t LTOSftX:!--?:* 
1 0 OKMUIZJU >¥t LT<?>-3-)\,-?-)V3kVv*f- 
Z3 0V.SMZmt^ #u 0 0°CTig^L^c7)*>, TV 
± 0 SMS U 1 0 0 0 "CtlT^iaSTma 

■t&zkizxvmmftzftmuz. m^x. 
m^mmz2 o o'cwTTifit$^3-^^-;^h' 
•/If-£#?1U 1 ooo°cJMTTma-ri>tv^e.y 

miza^x 270 o-amiL^ ^is-fc^a*^^ 

**h Ufc. 

[0045] »6ilfcMtfMH&*te-pl,vt, XtSEHfrS 
t J: 9 ^jf^fSrtr-o fe t d 5 . (002) ffi<»!ll 
{SO . 3 3 7 n mT'ft 9 , (002) EOCta^ B B B ^J5 
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Mt50. 0nmt'J,->t. tfc, \Z9 J *—9W.zl 

o w>nx»mt 2. 23g/c m 3-eS)9. mmmi 

0. 8 3g/cm3 T'J) 1 }. ^^•^-^il 0 
X'foitz* St. BET (Brunauer.Emmett, Teller) ffi 
tiO*^J:b^S«f±4. 4 m* /gTS) 1 ). r 

mmzx vmtfmftm^ ^mm3 \. 2n 

m, £«10%8tfl#12. 3fxm, J&fg5 0%&g# 
29. 5jum, £ff-9 0%fi&#5 3. 7;um-e£>-? 

fc. jdxt. ft«»E^®« (mmrnw m 
^x^tzm^m-mmmmt, ^mx-i. ox 

10 7 Patfe^t. 

[0046] imt8)*^#*:<9*>, ^TOtfM9 

mttM&ixn&smzmmi. m\x-hiN-* 
f-^-2-h-DU Yyizft&ixnm-smzyv-t i 
tz. nfe&mxyy-zmiLfc^. z<r>m%m* 
y*j- i o u m^vwmm o tah mmmft 
mmmizzj-izmifjLx&mzit. Em^mixnm 
^mmzmfcL. m2 2£fimitz. zexoh. m® 
mmm^-^mzwmconm v - k 2 6 £k 0 fttt 

[ 0 0 4 7 ] 7£ffi2 1 t$J:tfft«2 2 £**l<e*lfBKL 
fc<Ot>s if § 2 5 /zmom^fl-tt* 'J 7nfl/y7 4 )V 
A± r )%&-&Sl<'-?23$:mMl. fl®2 2, -tr^W 
-?2 3, IES2 1 . -feAV-^2 3«JIfc:SSLT@ 
4. OmmmlStcjlHMK^KftlElt. tt^JIHKSrtttt 
-f-rTH^ LT^EMffitt 2 0 £#83 US. 

[0048] £0tE®fc2 0 £ft*L*: ^[UflSi 
*2 0 12,1 3ttt*. **U- H 2 

6 £ V&ft 1 1 K»firt-6 fc ftfc. Effi 'J - K 2 5 
£#«gft 1 5 £88 bT . ^(2l*S* 2 0 i- -y */MR 

ftl lfcti. *M118. Omm, rt@17. 38mm, 
3&l*lJ¥0. 31mm, B$6 5mm^){i0^fflV*.S 
HSffiflc 2 0 1 1 0>l*JgBfcJKIrt Lfc<0*« . Wfi 

tei i<ort»{c«»«[*aALfc. rob- 

i/y*-**- r-fcl. 2-iSX}-*i'X.?yt£m% 
*ffi£Lfc*«fc«JIHlttfc LTL i P F 6 £ 1 . Om 

*ifiai4£«iftffil lt*»t«>*itt:J:0» Hit 

* n«fi<oi:»cwft ^laiw 1 - 1 ~ 1 - 8 to^ 

T**i-Wi-fMLfc. HJ6M1 - 1-1 -8cOZ 

[0049] ^tfifcz»««!to^T . fti&mm 
h±v : ifri&i,zmhiiimv4 7)um.zzti?ixw< 

tz. SS«#BttfcLTtt, Sffl«#ftO-«ftl!*ft 
t J: 4 Hfi»«8«ltS* fc JSaffifSS&frfc ± s ism 



R l iz&xztmt. 

1 0 0 5 0 ] fctk !SfflfiH¥»WHRiWBS«e**{i 
T3^£ffv*R«£:l£:£#rt:. *<0RL jtmt 

1 Aogmcfit-mmmEAM . 2 vizmti & x-fi^tz 

tf>*>, 4. 2VO«1KET*10*nB<^b& t 3^IBta 

■f6*Tffv\ amjio. 5A0>jgistcft±VE 

•yr-*7«E) 3. 0V*Tff-?fc. dfifc-aBOWE 

jfettktfc. awe, z<rrtkimg&x'mfim,Lt: 
<r>h. box:<n*-7>fyX'2fflm&l.tz.%i\\x^ 

2 3 •CWfiSM+tfc V>T, - B ^itmS 3 . 0 V & f 
WKL1W*>. -mMM^^XTtmt: 1 

[ o o 5 1 1 »a«»aw)Kft»»ax*^- 

14, 6 0*Ce2ji|SJft#tJt<0*>, 2 3 c COgiS«+t 
HR?El*frT3W*tfv\ 2. 8AcoS«c5iT^±« 

e 3 . 3 v * x'TKmrnm*^ . 

[ 0 0 5 2 ] Jlfc, JSStfcJtSjtftlS^'f ^/Mttti: 
LTI±, 2 3*C^gffl«+T±»<0-HR5t»^fefrT'3E 
»«*2 0 0^^ffv\ 2iM?)\sB<Dfflmmz 
mi 2 0 ^;UB«ftSSJI<0ffl^ 
$) i^ahfz. 

i o o 5 3 ] ntsfi?ij i - 1 - 1 - 8 att-houm 1 - 
i-i-4tu-c, -ey^y^wWBIliifcJiiy^ 

*m , ffifiHSt^J 1 - 1 - 1 - 8 1 NUNC LTZ&m 

«s*f3!LJt. it«0yi-i~i-4Ko^T<,. mm 
m i - 1 - 1 - 8 1 mmiz txn^^^ta 
i,zmh%i&m#4 ?m&£tnmw<tz. n^ti 

[0 0 54] mifrt><fti>*&£?lz. I8M1-1-1 
±, «ffl«#^«t«K«x^;^-^3. 3WhBl 

±.bmzn^m v i%t>titz. ztuzidLx. 

7v^X't®lX^%^>#yttMik®m^tzlt 

®mi-i x'l*. immt^-mmMmmm^ 
< , ?nj*<7)mmmtfz^>tf>iziiim4mzmvz 
immi-2X'it. m^mm^mmm^/^- 

ixttwz. -y ?>}^^mmzm^tzimM 1 - 3 a&v 

3 j <iu h nwsmtfz v ^x - 7 irfHsmim srffl v vz& 

KM 1 - 4 tov iT t, R«-C* -> tz . 

[0055] -fflri?^, vy^^lHL^ovytfy 
(cSttl>^aA<0t/PJt (Cr/Mn) Sr 0 . 0 1/ 

1. 99lil±0. 5/1. 5&T<?>®Rftb U, x.y* 

o/Ni)S0. 01/0. 99liLtO. 5/0. 5J31 



1(8) 001-345101 (P2001-345101A) 



[0056] (HM0U-9-1-2O) HJS0IJ1-9 
~l-14T'ii, S51<07tS (Ma) £«2fcjj*LfcJ: 

m\mmm\ - 1 tn^fcLrz^m^f^sL 



01] 1 - 1 VEM-itZ.? DAC^-C, »£0iJ 1 - 9T<2 
-§Wfc3A/H<£JHlr\ gtf&ftl - 1 OTJiEIHfcZT 
/US^A (Al 2 0 3 ) £fflV\ M60IJ1-1 lTtt 
-Wc?7*is*7h> (MgO) Srffl^, Hl£0ijl-1 2 
■Cli-KftaEffi ( Z n O ) Srfflv\ iS5fc0i] l - i 3Tii 

-m*x ( s no) *mw mmn - 1 4-cut-a 

[0057] 
C*2] 





smut® 

Clil.OMnLaMao.2O4) 
&\0>7tt (Ma) 


(LiNio.afvfto.2O2) 


Si — AC 
v fix 

(fc) 


CWh) 


*SUUT1 

(96) 


*flli0fll-l 


Cr 


Co 


9/ 


3.4 


87 




Co 


Co 


9/ 


3.4 


87 




Al 


Co 


97 


3.5 


88 


**«i-n 


Mg 


Co 


97 


3.4 


88 




Zn 


Co 


97 


3.4 


86 


SOMA 1-13 


Sn 


Co 


97 


3.4 


88 


KKffll 1-14 


( CoosCnxs ) 


Co 


97 


3.3 


86 


saw* i- is 


Cr 


Fo 


97 


3.4 


86 


*Jfi« 1-16 


Cr 


Al 


97 


3.2 


87 


*»«ll-17 


Cr 


Mg 


97 


3.1 


87 


safi«i-i8 


Cr 


Zn 


97 


3.2 


88 




Cr 


Sn 


97 


3.1 


87 




Cr 


( CooMIolb ) 


97 


3.3 


87 



[0 0 58] &tz* mmmi - 1 5-1 -2 0-m* m 

2 <7ijm (Mb) £ K 2 IZ* L£ i a fc3BflS$-£T ^ -y 

fr/tefflMatefwu;;: t . mimm 1 - 
1 tmmizLT-ttmmimit:. srts. -^^a^s 

luhiz&tx. mmmi- 1 5Tiiz^tz^ ( f e 2 

0 3 ) 6TJ±=»fldT^S^ 
A£JHV\ »|0IJ 1 - l TTtt-teftV^v'^A^ffl 

v\ mmi- 1 8-c*i-KftSiB&fflir\ sug^j 1 - 

1 9-Ctt-iMfcxXtJHK jtytHl - 2 0?Ut-Rfc 

[0059] SOSflll -9-1 -2 Otcovvcfc. HIS 
01 1 - 1 fcHaMcLTJKft«»«fttt5j:tf«afc:fc»t4 

Uttn 1 - 1 2 iZmt. 

[0060] 312 *>4>#*»S i ^ C, »fe0lj 1-9-1 
-2 0T(±, «?a^M^-JRftm§M*tRf$^'9 7 



%s iSffl«#SOiSS#*«x^;l^^-^3. lWhfit 
t£*a*84>ii*:. -tfcfc^ mi(?)7C*2r^DAj^f-c7) 

[006 1] (HM0IJ1-2 1-1-2 5) 

- i tmiztxzixnmmwit.:. m % mmmi 
- 1 a ktsmrnm 1-21-1-25 nzntuam 1 

* . mmmm 1 - 1 1 rhiuc LTz^mffi^fras i 

fc. ^ifi0iJ l - 1 J: VH«S0!l 1-21-1-2 
5(C?ttl)it«0iJ 1 - 6 1 LT, -•jr^/l^*SHbfll* 



!( 9) 001-34510 1 (P2001-345101A) 



ik®^ji-5, i-6icowc£>, mmmi-itmm 



[0062] 
[*3] 



1 - 1<0 





&<&it¥ (saw) 


%mm 

(90 


(Wh) 


200W*i 

mm 

(96) 


LiMnL8Cro.204 


LiNio.8Cao.2O2 


33S0>Ji 1 


10 


90 


97 


3.4 


87 


^StCTl 21 


20 


80 


96 


3.4 


88 




40 


60 


95 


3.i> 


88 


^36^1-553 


60 


40 


94 


3.G 


87 


sfcffieU-24 


80 


20 


93 


3.C 


86 1 


g3fi0Jl-25 


90 


10 


91 


3.4 


86 




0 


100 


97 


2.9 


86 




100 


0 


89 


3.3 


86 



[0063]^3*»^*»SJ:3Cs W#y£^ffilHfc 
tSWl-l 13 J;t/H»J 1-21-1-25 ititf . 

m^umm-mmvMmnm^9 1 
mk^mmim^n-^-^ 3 . 4 wh tittmzm 

*vh$ < . -v*)i^%mm*%itc^tmm 1 - 6 

[0064] -t%b*>. -?y#yMIffli:-7 "r)V 
1 0~9 0fcttLT-^/k£*BHHtj9 0~l 0 tt 



[0065] (|dfcpSl-26~l-3 2) vy^y* 

^Lfc J: 3 WHfcStffci 1 5rl&# . ffil±£ttH 1 - 1 
fc WMz L TZ&Sfi Lfc . ggftffl 1-26-1 
- 3 2 towe t> , 1 - 1 b mUlz LXtii&&ft 

m^tz. mtitztmzmimi-i<?>m%tMzm 

iZ^FCt. 

[0066] 
[«4] 



MLO) )01-345101 (P200 1-345 10 1 A) 





**Stt1t (/£ m) 


mm 

\.7bJ 


CWh) 


200 W*§ 

(%) 


LiMnLeCnx204 


LiNio.fiCoo.2O2 


1 


20 


10 


97 


3.4 


87 


^#&f?Jl -26 


30 


10 


97 


3.4 


87 


^5f&#J 1 • 27 


1 


10 


97 


3.ii 


88 


^TttfrCSI 1 _ 9Q 


0J 


10 




3.0 


88 


^S0<J1~29 


10 


30 


97 


3.4 


87 


!£§&#Jl-30 


10 


0.1 


97 


3.4 


88 


Kttfll-31 


40 


10 


96 


3.1 


80 


ftHWHl-32 


10 


40 


96 


3.1 


79 



[ 0 0 6 7 ] m4 frbftfrt <fc 0 (C, HMCT 1 - 1 tJ J: 
V&lfcW 1-26-1-30 SiBfitfieHfttfco^ 

imwx/i. zmzmlx. mm\ 1-31. 1-32 

WD. «iat*JJt4S*(tft$fcoUT«8 0%JilTf: 

[0068] (mm\2-\, 2-2) mmm2-i, 
zimttz. iozjwKfiii, ^gfc3 1 enemas u: 

rag#c<0iE®3 2 fc^hil^ 7 7*3 3rttJR§L^P9«« 
c0MM3 4k*-t/su-?3 5Z-frLxnmi. nmz 



mt?A-}--vh3 7$:ifrLXfrLiib&Zkl,z];*)®mLti 
&*>T*S. tt&2 0mni N JS$ 1 . 

6mmh L?to 

[0069] IEffi3 2tt, 1 - 1 fc H«t 

LTfWLfcvvtfVtffflWHfcLiMn,.. Cr 0 .i 
0 4 t--y^/l^*Sfl:«jLi N i 0 . 8 Co u 0 2 t 
£31 5 t,ZJp Lfcm&VS& L . £ 9 1 

fc*f LT WPJi LT 7? 7 r 4 h 6 jttgfffc J; xm$ 
Mb LXXVy -yfth'" U fy 3 «*g|5£»£ Lfciffl 

[0070] 
C*5] 









CmAh) 


(96) 


(so 








50 


50 




12.5 


83 


91 


^SS#]2-2 


50 


50 


MgzSi 


16.3 


81 


83 




100 


0 




11.1 


87 


78 


ft&#J2-2 


0 


100 




14.2 


76 


83 


tmm2-3 


0 


100 


■MB 


9.9 







[0 07 1 ] ft«3 4«. HaSW2-llCOV^i. ^ 

-Mb-?^*^^ (M g2 s i ) ®-%5 5wmt, m 
mm i - 1 t^mzLximucm^imm saaas 



^StW2-2tOV^Ttt. (Mg 2 
S i ) ®M9 0mUb. tf'Jy 109 

[0072] a*:. mmm2- 1 , 2 -2 tsttiittt 



M2-1, 2 - 2 fc L/C . v Vify-ktimm&Wi- 
tz. Hfc. imm2-3tlX. IES3 2(C--y^;l^ 

fci t m$ . «!ttXftM2 - 1 1 pate LTz&m?n 

[00 73] £*l4>Sa4W2-l, 2-2fcJ:trtt«0i 

2-i~2-3*>z<wrafc:ovvc awt^s. ft 

[ 0 0 7 4 ] «M«§ft«4. 2 3°C£i3VVC3E 

^«J43mAO£«ST'«-$mjE#4. 2V(C^ 
6i-ClTo£<0*>, 4. 2V^mET'^«B#HO|gft 

T»jt«ff (*7W«E) 2. 5V*TfTofc. £ 
ftfcSWWKfefrfc Lit. 

[ o o 7 5 ] 4fc, nmmt ixi±. mmncwgmz 
mmmmmM.) x i oo£«*>fc. flK^msMfi. 2 

ft«i4»SScm^#fc m-t U ft« 
{45. 0mA<0^tSrc«jt«E2. 5V£XftdJ:o 
Izlti. 

[0076] ®c s ±a 

OS*3teSfc«^fr-C'?tlfe«^ 1 0 01M ?Mrv\ 2tf 
-f ^aoSttSlfcW't* 1 0 01M ?;H3tf>ttlt8 

m.cr>m% {®mmm . -r ( 1 0 o-*m 
«osc*g*/2iM ^/i-aojfcmi) xi oo^s«6 

ft. 

[0077] S5*»^*>SJ:d(c, fi«34K3r>Hfc; 
fc. Jgt. ftS3 4C:Wfl;^'*^Afclti8fc£JJ! 

[00 78] t^r*)*>. Il3 4[:^^t?^y')A 
«rif<0 'J f"7A fc v >(*ffc^£ JBj£»J1&fi:&R 

*0i 3 CWf, J: 9l&J±3-£S£ fc#T 

Mfc, £iifcfcfl^Pfc££OJ:3fc-ttittr. & 
*8*fc#fc* lM?/l^fciK#"C*4£fca t #:i&>o 

[ 0 0 7 9 ] ±K!Ot0rcUU ?^>MIHt 
ftfc J: tX- «y ^^IHbftOfflffctco V £01 

^fflv ^ t . ±%mmt m®.<v8i%i'&h z. fc 
*. 

[ 0 0 8 0 ] ±ieHte^2 - 1 , 2 - 2T14, U 



(ai))01-345101 (P2001-345101A) 



ftv^i^A S-^ff XWm LtztiK ±§SMM<r>BB£ 
tifiXZh. 

[ 0 0 8 1 3 H±, H*t<0«3 JtfUilfllfcW T* 

&t&mMZttW8m£m^fczvMmiz^xmw 
ititf. mtmizKz_x, vwj>m.*!iirthwm 
tmttfcisnzmziki-zYiv^mM'g, 

MKZm^XotzlXi>£\>\ 

[0082] torn. y;wttcom»Kt{±. 
jr lx yiufcth h <nx'hti\m « nmt^&tofeft 
^IZt WX$ h . -etoJ; 3 **4Wk*« t LTtt, 

[0083] HflcR<o«»«fc:{i. m^it^mt L 
x. mm. i£yx.+\,y**<t4 Hfcivwjxf- 

ft. 7*7 'J L'— h 4HHt£ft ^ l> v L 

■c , * Mtftrtptz&m&Zitxmi ^hzt . 

fc ESMkZ? oa fc ofi^ft. * fclia -Xfc U ^ a fc 
Kfl-f - U A fc ElSftz: ijyi c7)?I^ft^ fc' ffl v ^ h £ 
fc*<T'^S. 

[ 0 0 8 4 ] iEHificO^ffifcil/'tiftfiKli, 
^4f6oai*«:*^-4ZJWKftCou-C t» S - fc 

a. ftmbh^M??i*-Y? < )v&<nftmzmmk={- 
mxztitim* fc\ fl&w»«fc *t 4z<x«f6t-3v » 
xmmtzmm-t&zttfx-z & . 

[0085] 

«4 ^-f 1 Q(cEtt^)-%«l(= i 'J f - ■> 

7cmm%<r>mufcx~&ts- ? *>vk^mmb 



(&2))01-345101 (P200 1-345101A) 



t. £tz. m&fc&mzmUi 3. 3V<ogffi^ 7 h 
Jj-jT. Witf. J$£=SIS$> 
»4"fcScfi£ fife 0 ffiJIJi5fci&K#JJ|. L at *) =fir £ LT 

[ o o 8 6 ] nfs^ieiJ^z&mawc xtm , 

*. «fiJtt'-7y^>^^ttl 0-9 0 left LT- 
•y^**»fbfli9 0~1 0 kt*«t -5 fcWrOT, A 
J: *)m±.ZitlCL h t ^ 

[0 087] ifc, iett<7)Z^m?ttfcJ;^{i\ 



eSr-efl-efL3 0//mJ3lTi:-fS«tdtLfe<?5-C. 1tifc 

mil *m?>-mmmmm&z$&mm&t: 
[@2] *mi<7>9mM2-i, 2-2iza^ximi 

ll-Sffife, 12, 13-fclWL 14-WHI, 1 

K 2 0-^mm®*:, 2 1, 3 2-jEffis 2 2, 34 
•••MS. 2 3. 3 24-'-fey^-h° 
V. 2 5- jEffiU-K, 2 3 

3 3--?l-^-/7\ 3 6-«»fi8, 37-$XT», 




«L3))01-345101 (P2001-345101A) 



mrnorn auj *ewi mm& mm 

m^H5p Q pJI|E^p a pjl|6T@7S35-^ mmZMiW&W^MS □ 2 Sift V- 

(72)B"#f ** R# (72>$Hfl# If* 

n^ii^a»giflr^6iyp2#tt y- *ifi*£»f$^BT3 : {i/p2#tft v- 



THIS PAGE BLANK (usptq) 



JP Patent Kokai 2001-345101 



[Claim 1] 

A secondary battery comprising a positive electrode, said positive electrode comprising: 
a manganese-contained oxide containing lithium (Li) 5 manganese (Mn), a first element of 
at least one selected from the group consisting of metal elements other than manganese and 
boron (B), and oxygen (O), wherein the molar ratio of said first element to said manganese (first 
element/ manganese) is in the range from 0.01/1.99 to 0.5/1 .5; and 

a nickel-contained composite oxide containing lithium, nickel (Ni), a second element of 
at least one selected from the group consisting of metal elements other than nickel and boron, 
and oxygen, wherein the molar ratio of the second element to the nickel (second element/nickel) 
is in the range from 0.01/1.99 to 0.5/0.5. 
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